Several psychiatric disorders have been associated with CpG methylation changes in CG rich promoters of the brain-derived neurotrophic factor (BDNF) mainly by extracting DNA from peripheral blood cells. Whether changes in peripheral DNA methylation can be used as a proxy for brain-specific alterations remains an open question. In this study we aimed to compare DNA methylation levels in BDNF promoter regions in human blood cells, muscle and brain regions using bisulfite-pyrosequencing. We found a significant correlation between the levels of BDNF promoter I methylation measured in quadriceps and vPFC tissues extracted from the same individuals (n = 98, Pearson, r = 0.48, p = 4.5 × 10 −7 ). In the hippocampus, BDNF promoter I and IV methylation levels were strongly correlated (Pearson, n = 37, r = 0.74, p = 1.4 × 10 −7 ). We found evidence for sex-dependent effect on BDNF promoter methylation levels in the various tissues and blood samples. Taken together, these data indicate a strong intra-individual correlation between peripheral and brain tissue. They also suggest that sex determines methylation patterns in BDNF promoter region across different types of tissue, including muscle, brain, and blood.
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Introduction
The brain-derived neurotropic factor (BDNF) is a family member of neurotrophins, which are important regulators of neuronal development, plasticity and survival (Lu and Figurov, 1997) . Alterations in BDNF related pathways are thought to be involved in various neurological and psychiatric disorders (Autry and Monteggia, 2012). level, environmental factors have been shown to affect the methylation status of various BDNF promoters among which promoter IV was the most investigated. In rodents and humans, early-life adversity has been associated with changes in the methylation status of BDNF (Berton et al., 2006; Ivy et al., 2008; Roth et al., 2009; Perroud et al., 2013) . In rodent models of early-life stress, increased methylation of BDNF promoter IV was found to be associated with decreased mRNA expression of BDNF in the prefrontal cortex (Ivy et al., 2008; Roth et al., 2009) . In addition to early-life adversity, BDNF methylation patterns appear to be sex-dependent (Ikegame et al., 2013) . A recent study comparing BDNF promoter I and IV methylation levels between 100 controls and 100 schizophrenic patients reported a gender-dependant DNA methylation status in peripheral blood (Ikegame et al., 2013) . A major limitation to these human studies relates to the fact that BDNF methylation levels are generally measured in DNA extracted from blood cells (Ikegame et al., 2013; Perroud et al., 2013 
